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IS.TAT CLAMwCTc7M or T"S PAGUM AN" ms

This report seeks to promote discussion of
the way the Air Force Sevelops its weapon
syst.ms, aanaqes its support resources, and
conduzts its wartime 1qistics operations.
It describes the enemy threat facing the
Tactical Air ?orces in the next several
lecades, how that threat affects the combat
environments within which those forces will
have to operate, how those environments
should shape force characteristics, and the
implications for various resource
managesent functions. rhe central
conclusion is tihat effecting the necessary
improvements in readiness and
.ustainability will regaire fundamental
changes in the way the Air Force perceives
weapon system requirements, develops and
procures those systems, manages logistics
resources, and organizes and operates
combat support systems.
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PREFACE

This report es to promote discusson. of the way the Air Force
develop its weapon sysems, nmnge its support resoures and con-
ducts its wartlub logities operations. It describes the enemy threat
becing the Tactial Air Forces in the neut several dosads, how that
threat affet the comba O -- om ta within which those foce will
have to opurats how those enyiome- shoul shape fore chemo-
teristis, and the impicatdon for various resource mm~ tfbnc-
tions.

By linking treada in enmy military capabilities to dssirabh le 1-
meat. of future resource maaeetpolicies, the report shoul
intnet a broad r-sec o of the dshnse community. It abold he

undto 7ee noedos adlgs oiin

mof ouhttoe ombat support, policies and orpnes on
and important puart of thfre modemsoion, promces

The report wa -rdue under the Pject AM FORME Resource
Mangemnt ropm.It is basd on a prsntto given. at Ftr

Look, te IU Air Force logistic long-rampe planning conhone hel
at Homsead APB, Floria in August 19S8.

k
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SUMMARY

Besem of the expandin military capabilities of potential U.S.
adversavie, Primarily the Soviet Union, Air Force planning and
deciiomslg must now acco -mmodate the lielhood th a n r com-
bat nionet wil be more complicated and les predictable than in
the pst Rmerging cha-acteistic of the enemy threat sunst that
imn rvements wil be needed in several aspects of famrecpailt if
the Air Foice is to mahntain adequat reainess and M 1talnab*'ity of
ite combat floms This report is concerned with the -mlcain Of
the emerging threat for the acquiio and MpMen -1f critical
combat resources Its central conclusion is that effect tas nsoe
guy lmpmmemts in readiness a"d -.aablt wil requir

ftaametslhasges In tde way the Air Fam peelve
'lw oqtam floufrmus. devel" OaW proceethoe gym-
towsaMessaghudes v I am orgaes ad ePerdes
combat loon sses

Other Important concbilnlo include the f~wn

In athe Move, the Air Force wili have to oulnsdwthgteadsr
sir bess -- subll imbued d respoms time, pester dop*s-
a" auos, ndwov sable hu tio, and mutue apeatin
klotionn additift toe6201u heetlorn p*recolssduMcutlmtl in

-ester resilience under Wa t hrtac sutain high effec-
tiesortie rates, and the ability to dsploy rapdly.

*An aircrft' basing posture and supot system now figure cu-
iaily in its combat ihtveess because of clie..s in the

*Looostic plannig must am o -er directl eosids the wartime- amd wartims, Iftu must, -ecsveoe -O mb

in. _ _ _ _ gnelei



vi

" Pornd cobst toie shou be sramalined to operat with
few support r v-eeaPs (e*g, the amount of reqired aerospace
grund wpipment ad the mber of fightin specialists
should be mimaud). Tisb shoud be ccuieetdby effrts to-wd esi i bas heto-u Inisepactio. to permit enhanced
lateil sput Wm san INI Allie a i oces) ardkif

memey, wde dspemi df hW obat hme elements.
"*M T h -- Iw sual be -n opemating bases will have

60 be - spsml s md *whb6 71b a tl. number and
hetlssof Iais n pdr hou~d. should be .smuldd

jinl* wit tde petomi of a U.&-basd dseots wh idofer
a proimasg ww to dehmi aphet ievitable tader ebsiag.
caused by mal~t4 w ead orf~utae com-
flicts in am selins.

The critca imporbmse of bob ad suport to combat efcie
-ee is not being a- h lm usod In now wveqic esse desips.

lheb weiom system '- -1-mem .inimft shoud dwMep mnaob"a
log r M shP& and tools to evlrftI is thc in apperdug concepts
huled on afteemmilve ban d i op at -~aa More.o,, a

mepm system' IF@ I eb~hesr' dM isceive Incrvased
selsi nd esie u'e de he dhed somaleiuon of system

ge-u.- doth desp and NOuWmtstm That inpbaus
nut be mased by a e SOMNut uN of bow"tymes
a" Owdels *mks sew baviss and du&mwuPd dwvcia
and byr easbi e en d awhle WOWe as use -i n d cowret-

Como" Wunnps hwi~ ht ol ii tesse'
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I. INTRODUCTION

Within the defense community, increased concern over the readiness
and sustainability of U.S. forces has taken many forms, including criti-
cal appraisals of how the U.S. Air Force develops, allocates, and uses
combat resources. In this report we outline several ideas for improving
the acquisition and management of critical resources to respond to
emerging characteristics of the enemy threat. These improvements
should contribute to the formulation of a strategy for strengthening
U.S. force capabilities.

The growing military capabilities of adversary countries introduce
new complications and uncertainties into future combat environments.
When coupled with resource constraints, these new environments will
require significant improvements in force capability. Attaining those
improvements will require fundamental changes in the way the U.S.
Air Force perceives weapon system requirements, develops and pro-
cures those systems, manages logistics resources, and organizes and
operates combat support systems.

This report argues that the growth in enemy capabilities has
enlarged the combat arena facing the Tactical Air Forces to encompass
critical elements of the U.S. logistics infrastructure. As a consequence,
we must test our basing posture and support systems against the
demands of probable combat scenarios and increase our emphasis on
supportability in the field during weapon system development and
modification.

The second section of this report illustrates the growing qualitative,
quantitative, and geographic nature of the threat to American interests.
The growth stems from the Soviets' accs to ports and facilities in all
regions of the world, their increased ability to insert combat forces and
military equipment into distant areas, and the performance improve-
ments in Soviet and hotile third world tactical aircraft inventories.

Section M] shows how these trends will probably make future
operating envirnments more demanding and lew predictable. U.S.
form must be capable of deploying on short notice to distant locations
lecking esas bn and support facilities. During combat, advw-
mass will probably outnumber U.S. forces and be able to attack the

U.S. combat support Iatructure. The difficulty of forecasting
weapon ystem component removal rates complicates the planning and
provisioning of rpport even further. This pnomnon is only now
being etsnsvely qunted and stdi

I _
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The report concludes with a discussion of how the Air Force should
change the way it devokops and manages weapon systems and support
system so that current and futre forces can effectively meet the
enemy threat. The changes involve increasing the robustness and flex-
ibility of logistics operations by making forward bases leaner and more
resilient, increasing the capability for mutual repair and supply among
bases within a theater, and strngthening the responiveness of the
U.S. depot system so that It pla a timely and effective rol in sup-
porting the combat forces. Projected changes in the threa and operat-
ing environments should also influence weapon system performance
equmnts, test and evaluation practices, and develmenstrategies

for critical sub .

I"
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H. CHARACTERISTICS OF THE
ENEMY THREAT

In the competition between the two supepowr, the Soviet. Union
enjoys some strategic advantages over the United States, temming
mainly from its location contiguous to vital American security
interests-Western Europe, Southwest Asia, and East Asia. The
Soviet Union has the advantage of being able to strike against U.S.
interests by pushing relatively short distances across its borders; the
United States must be able to deter ths thrusts by projecting effec-
tive combat forces across vast oceanic distances.

To protect our vital interests in these theaters, the United States
has followed a policy of containment. This policy is supported through
the placement of forward-based deterrent forces in Europe and the Far
East and, more recently, the ommitment to devlop a cepability for
rapid inserting combat fores in Southwest Asia to protec the bw of
oil from the Persian Gulf. We sift several strategic -advantogus oWli
the Soviet Union stemming fom out superior industrial and toeolog-
ical bas , our alliamn with welft countries in Europe and the Far
East, and the higher quaty of our wpon stms.

In recent decades, however, the Soviet Union bin aempted to
Improve its strategic position by xmpauug Its Inmfie in the Third
World and aegmm vely moIu and arging uite rsen The
Soviet Union, mor so than my other p tta av ny, dMvs the
need for lopg imps ai iments fit U.S tamc capabilitie; henm Wei se-
tion eomphle key dMmensions of the goviet threat, islkululo Its air

Te oviet Waso has &sAbished wAsew-nmPO0 Poo"-- A if - 100100 thro 4h 400 VOh dMo0 . 61 401*
IL : Tib I "it so*s thied wi -iem by so ~ wrm*
alledv Ay tretl of a 'i 1 ut, %t *e B-eib :or darNig-d 9
sial ~ -3~r aiimtw air or wapst fsdkimsb Abhe&,ths 14 of

..... N-w do.. .1i~ LI 'Ib' bIrn a
Cuwsedu. ofU-U Tea m sdMU-asi
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SELECTED THIRD WORLD NATIONS WITH SPECI MILIARY TIES
TO THE SOVIET UNON, BY REGION'

Near Eanst and
La Amges Affca Southwst Asia East Asia

Cb, Anookfgm~ Vietam

CeassD IM4
BddoIPha POe Damcrad

ibyas Rqnmbic of Yemeni

qTI exclus Abanla Yugoslavia, Mauipla, Nofth IC..., and China,
amon Comuis atie

nations has experienced many changes, especially since the mid-1970s,
no defection from it during that period has yet denied the Soviets a
potential military bms of operations in that region. Thse hfaiie
are, however, probably lees develope and lees capable of wtworting a
mow military escalation in any given rep=o than arn the U.S. facil-
ties there, because the Soviets have been reluctant to invest heavily in
third world facilities following their losses in ffcpt and Somalia.

Apart fom, such formal tie. a larg and growing number of third
woMl governments use or purchase modurn Soviet military equiment
ael ok Soviet or Soviet-boc advisers. Since many of these same
gopvwrmet also purchas military equipment or accept aid from oat-
side the Soviet bloc (eg. from Fiance) and in somie cases eve from, the
United States% We~ may not provide a reliable measure of Soviet Wavr-
age in the Tird WodL eerhles these nations, both formally
aligned and militarily dvpendent, would probably be sulh5et to some
dep ree of Soviet lnthaeno during a U.S.-Soviet military eop 0 ntatouu
Their sheer geograpic muten therefore Poesents a swim~ probsm
They we head at or now amft 00Mr sit of sseic iM R 1M I to
tha td stas Masomoe **Soviet Wese povides 6111101 d -
pool, la the fom of equbwme, adiesm, a bet* to saad powit"o
Ionm I~ wrNNW eould enibeaw U.S mIbiy ases to

"@ am! bimea op peatlen va olqt dtn a ---- 0-1 w
(The Svss iqapt of Dbohr rebes havm the POphs Damoradc
Ropebi at Yaw COMi Swpuuf Y.S 000sao bated In *No,
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Furthermore, in larg part driven by the reurmnsof inking and
developing their own vast territory, as well as by their doeir to project
their influence into foreign territories, the Soviets are rapidly increas-
ing their ability to move combat personnel and equipment to distnt
sites. Although they hae not produced their largest capacity airlifter,

9 the An-22 COCK, since 1974, the newr 11-76 CANDID (introduced in
the early 1970s) has demonstrated that it can operate under bare-bas
cnd itions while transortin capg for pioneering efforts in Siberia.'
In the 1960s Soviet Military Transport Aviation (VTA) will probably
greatly increm its lift capability, threby strengthening the Soviets
abilt to wags war in more remote regions as well as in the principalI theaters. The Soviets have reportedly completed a prototyp of the
An-400 CONDOR, an airlits similar to the U.& Air Forc's C-6A in
range and payload. After its scheduled intraoduction into the.VTA fleet
later this decade, the CONDOR may he capable of tasorting missile
systems such as the 88-20, as well as trops and nub large, heavy

equi~na tanks. The inventory of the Soviet national airline,
Aeroflot, includes substantial numbers of transport aircraft (including
both the 11-76 and the An-fl) that can supplement the VTA lift capa-
bility s needed. Frem 1 shows the improving rang and payload
capacity of these Soviet transport aircraft.

The Soviet air transport fleet has leee capacity and shorter range
than the U.S. fleet. It doss not, however, need the U.S. flees capabili-
ties because of its proximity to Europe, as well as to may skretegcally

imporant - of the Third World. Moreover, although the Soviets
have not yet deosrtdthey can deploy tactical air uts long dis-
tamc from their borders, they have shown they am upidy transpoet
tUom" and coa over vay Imn distome. (duri nsvera IBM.
Bohmu and Afflandlcmst for ezsmpb). Fwthmu,

Sh W. L. 'lsw, '6hVo A Imue uWV0 "W AV PO h hw, 5
1UK P. 54 UA: DuAME . uB* NW a DC.

M U N, - _1 7 4m -I - , s . a C h*.~ W L B .' a

-* -W 0A Aaw 6maii god W

I=w , ""K, ri 6.
*Theo Atb 014 Pb 1% WW10 inbS u b

M%, 660 ~b~ PSbs AW P6 1u4Lw~e ub
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140

120 An-400 (est. 1983)

~10

80

0

0
0 1 2 3 4 5 6 7 8 9 10 11 12 13

Rang (km x 1000)
SOURCIL Adoped hrm las, DoistT-M Sovis Tiatpoit

Air Fom Aberaft and C*AWbM la iutmW. D*,ue Bu.,
lRMP694L.

NOYM As cumbommy, pufwmai eati..t.. hi th A-W0 (be-
has theP neal Jan.' update uAneI to mathn Aa-40) m qrozi.
Noted a a 5 ; acFamt inmwst owv thaw hi tho C-IA. Dam
Www wtm maidMmW

Fig 1-Incromeing lift capability of Sovie military tranaport,
aviation (VTA) aircraft

imppeta meet that they maey aow be umodifbvig additional Tu-16
BADIS to marn ea aerial rebatling tankers for their long-range,
bombers Althoug this does not insly that they hae added in-flight
reb@Iling eqpailtiee to their transport or tactica aireraft, it indostee
tha the could develop this option if they wimhed.

is~g sb~m AqM~ hit W6tn pum Sm mft bsV s, ISj of8
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usopnphic breadth of the enemy threa reatl magnifies, the Air
Forces uncertainty as to where, and whom it um be calle upon to
fight.

FIGHTER AMD FIGHTCRU.DONU AIRCRAFT
CAPAsUITIW

Thes SoMIs we immill mroViag the qimliy of the weapon mye
tems in their sicreft immentory. The remainder of the centmr will

umduitelybeing n*r quadltative advances in their figher and
fighnb mmbm

During the IM(b total Soviet fighter production peaked at an
esmated IM0 ahircrft Par yaw. Cirrent estimates, ane that the
Soviets awe meu isamost 1l00 adiona fter aircraft of anl
types eauh yen!~ Wmn savowig for the let that these fiure include
aircraft destined hir Oae Wuuw Pact and Sw sae abrovA, the anual
adtlou of much quema of modIr- arcraft to the Sov iInventory
Meset an important, omk-gelffg cmp in the Combat environment

for which the U.S. Air Foam mast plan. As ilhoitaed in ftg 2, et-
mae of the Sovies fter and fihe-obrinventories show a
rae"a numerical increase betwe am9IW and 1N&in P cm I!nation
with a propeud m retnrm of olki aionmft and their replacement,
with mwer smeish isb P-Atlem of musmlis wil miobe
continue duin the 19S0 and beod s new Sm-27 FLANKER and
MIG-29 FUILWRM aircraft etrservice. Furthermore, the Soviets'
rnt reraistUm of their Frontal Aviation and Air Mefense (PVO
Strany) foce has shifted a sable number of aircraft between them,
thus ainmnyhighl capabl interceptors to the Frontal Aviation

The now Sovie aircraft expected to enter sece in the 1980. and
IMw i idyedd lfiatpe-mipnMI

Per susml, do Sm-2T FLANKER end to a hssem exmd the IGM2
FULCRUM an epected to narrow the mmeerily ude a * Ih

F-16 n P-1 F mS ew .~c ove such comeporar Sovi e iheaft as the
W&38 FLOGOW Desme of *0 NOl ihpfodectlon rIfes for
th ese NJe a s eI A * dt, they AM a l L eMUS~b ela t a
befiae %"Wsa put with JU.& LOW NAY air hias by the lal

?" m W b.nf, A &e Maw ftw uft UAS PL of
.u. ide As m C.," IA

sam j h ~ . h mn *b U-U~le
Vfsfm sowS a" abow-0.
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(such a the MiG-17 FRESCO and MiG-21 FISHBED) modifed for
air-to-gound miuomm. Although the numerical growth rate of this
Soviet pound ttack bree may slow during the rest of the century,
continuing qadta"iV m -e-mt will no doubt enhance its effec-
tivense against UL and NATO foces while it continues to gain in
com numbes

Product i om tand now dses are also improving the
detection NaW a tracking functions ot Soviet airborne radars.
iBuilding c the technology bes of the MIG.41 FOXHOUND, new
Soviet toi fightes a entering service an expected to possess
lookdown-sodown caqmllt and to rival U.S. aircraft tarxst-
acquisiton and fin controA ceabilities.s

One at tme n -vSi ad alart area p of Sovitmtis in.M- & - ,1 odf. The SvT-T7 I .Ex Aie -cdi the
earl low Can fu onl a A-. k Womw Pftt teri-

tor ule V WPece withia~ anayloA. *~ th te 17a
the *ntuo1 lsm of the MG-27 FLGG- D M u-4 CER
extended the range and effedtlea w 1 Soviet sound ateck cqmibfi-
tie, thi threatening abmss increasin&&p into NTO twritory.
am shown in 1* 2. T FENCER is patclay lharbecns of its
capobiky for low-level dash ---d pdsiepayloadl-11 Bars y the
end of the 1980e, Soviet Pusta Avbtp pound atmk lrmft ar
expeted to be abl to stIe NATO baeis in A U tMM 0*911m with
sizable payloads.Z The newoot aircraft operte mby t1# e Soviet Long-
Rang Air Prs the Tu-2 2 M f ,a the Tu-i0
BLACIACK A (now under deve l--ent), poe an additional poten-
tial thrbet to NATO failities twg " and to possible U.S.
bae of operation in third world aref

Cumm-gseraionSoviet fighter-bomber aircraft exemplified by the
Su-24 FZNCER not only can carr pater payloade longer distances
then could ,awier por tioms at Soviet aiu1 but am. go dWse
he41 i spesa musk -m -rm o theirw -1- 1

h NN02b lam in theoa udm8l da Mig ta m Indet an NATO) dr-
0hues a Ph mej isMi 1ut at t Wd On i aie a -init

the some level of dmu with a bction of the nsot madis how
behe than t,p pwevvm raod. As iM as do 8,m Soet 2 r-

IF. 0 014 nw *A T~S

- ,mm4 I. nowno iW ds* ml. -7
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NOTE IUWmWe caBui~m 'tbt doe Sevie aircft Mly

ftg~ 3--Rang-1 mnfvwmonts of 8ovWe pound attak aircaft

boame htwas hermes or wgm rnm s t@ tlfa wivAR e~ a
.iItmnW aobt. WI awvm t in thirar-opbm capablt.
Te hop c @, smmae alMow the SO "ee m i bmis to trai
j ~l- hi Wa to sbd isieIt NATO tenleesy or tather Into

thdwarM waa
So oblM buv i mso wOE nee thnt in b. oomtI..i

t to isemqusltstl mpe loi. Cothimullpooet u
man dudmm caphs and udin ntdaslbi oft-air

am& wil bmaole adyum.s in semi psblning,peswdoo
md mrillN *%qpd.) igna oemg air vee.a . md
OI ats nb rhSm ow, am* "Am"lotu
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potentially even more difficult to repair and costly to stock will compli-
cat, effective operational support. The impo we must make
in aircraft structures, asrodnamics, prcpuson e.ctrouics, and arms-
ments will also present major logistical challengs. For ezaimple,
aluminum structure will be replaced with composites, for which rapid
and convenient field battle damage repair tedniqis ae still bein
developed. In the .ture, driven, ontiol variable
camber airfoils may replace the fixed-wing surfaces now requiring
minimal mite c and support. Th expected interation of light
and fire controls, will complicate the already difficult job of fault isola-
tion. trm , continuing Soviet additions of precision-guidsd
munitions to their inventory require that we pay more attention to the
resiliency of our support i.

FORCE SIZE

The size of the Soviet Frontal Aviation inventory gives a rough pic-
ture of the numerical strength of the enemy threat. Most estimates of
the actual forcs suggest that the Wamw Pact can probebly conribute
more than U00M combat aircraft of all type to the Soviet forces con-
fronting NATO central ionM1 Until the mid-1970., many, if not
most of these Warsaw Pact aircraft would probably hve been
duployed defensively, against intruding NATO fighter and bombers
Since then, however, incesingly numerous and sophi tioid Soviet
suface-to-air missiles and anti-aircraft weapons have freed a powing
proportion of the Wmw Pact inventory for ofnive mission."
About two-third of thm aircraft mht be used in a r d attack

Not a* do the Soviets hav, large numbers at aircraft avalloble to
an In thred we Pl m onfists, ff they ehom to c ommit thin there,
sewn of thek dM wadd sMM alo posses ski irk ee with

* cmMthese wofi .S opislu co" IUha ow~s
sawe &diti AY bPAs". T"il 2 ft"a. ~p u~etfo
PP"W Noiet 426eb by ebwag* oust onk~dhe wd

qmuutldls lacross in the iairrft Invnories at Lfta, North

000"~ bhim iI 6m6* ale bw o# e ewds.a owftw ofj D4 Aumd 8WK W d Vo 184 V. ?a
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Table 2
FIOHTUR AND GROUND MTACK AIRCRArr IN 8ULUCMTE

77OWDWORL DWVT

Ubya North Koves Cubs
1972 1982 1972 1982 1972 1062

22 513 578 692 185 219

r-5A phwmer W128 IL28 MiG-15 MiG- 17
Mirage III Mirage F1 MIG-IS MIG-15 MbG- 17 &I-211 6

Mirage 5 630-17 IhIG-17 363G-19 16G-30.
AW1-21 AV0.9 * O1-211 27Z
MiG-23 MiG-2I1 MiG-21
MiG-26 Su-7 Su-7
Su-20,'22

on order

230

MIG-25
Mirage F1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SOUR=t hsmmmI In0*0 at swat~s Semikse. p i bU-y Dewm.

1973-197, Lvudam, MS1; Thu itSily 8um im-ifla LoiAd W&S

SUpMMARY

This sectionbvius canot cover all goe rlevat hqupet ot the
eWo~Ift W=nY threat, nor am it tUea the dbmsnsons cited in ziaaus-
tive detail For eusup*e in addiio to the capiifties and treni

aad.n4 " kmrvet Inv wus Asis. Ti woude amts-

thui ONFOM Of, to w w W i that arwto dMWsw*of
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enemie in all parts of the world who are st improv ig in terms
of aircraft weapon system capabilities. Most important, the implia-
tions of that threat shape the environment within which our ow
forces must prepare to fight.

I

I

I'.

I [



HI. FUTURE OPERATING ENVIRONMENTS

In the past, the expectation that combat support services could be
delivered in a fairly predictable and benign environment has shaped
both the support infrastructure and the support characteristics of Air
Force tactical weapon systems. However, the distribution, quality, and
size of the threat are making the environment within which U.S. forces
must operate more stringent and less predictable with respect to

e the time they will have to respond to enemy action
* the location of potential conflicts
o the size and composition of adversary forces
* the availability and extent of support facilities, and
* the exposure of those facilities to enemy action.

Understandig the shortcomings of current forces and the kinds of
capabilities and operating characteristics needed for the future requires
an apprciation of how these environmental uncertainties complicate
the weapon system support process.

RBSPONSE TIM

One of the ways the combat environment of the future will differ
from pat conflicts is the in ed probability that our forces will have
to deploy and fight on very short notice. For European conflicts, this
larply results from the Warsaw Pact forces' position, strmgth, sad
readiness. They can strike mo quickly, deeply, and lethally than they
could even just a few yars ago. The ambiguity of certain Pact peaw-
tim operations complicet@ the problem of assuring adaeuate waming
of an attack. In other areas of the world, such as Southwest Asa, we
have the further disdvante of 8oviet prozimit to the reion, the
growing Soviet airlift capability, and our limited presem near mes of
potential conflict. Limited response time increases the importance of

maitaiinghigh levels of peacetime readiness, of aking our fnrce
- mnos, and of assuring that the limited number of immdiaey

dsplopab siraft can generate sufficient sorties in the early de of a
onlict. We mu then be able to maintain the combat effieWy of

those airaft while sutaining a high ortie rate flor an extended peiod
Of time.

14
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DEPLOYMENT DISTANCES

The global character of the threat has three consequences: greater
uncertainty about where our forces will have to fight, possible very long
deployments, and worrisome problems en route. For example, some
plausible conflict locations, such as the Persian Gulf, involve deploy-
ment distances 50 percent longer than a typical U.S.-to-Europe leg.
Myrtle Beach AFB, an A-10 installation in South Carolina, is 3800 n
mi from Ramstein AB, but 6200 n mi from Dhahran, Saudi Arabia.
These distances are daunting, especially when one recalls the support
difficulties experienced by the British in 1982 because of the 8000 n mi
distance between the British Isles and the Falkland Islands. Consider
also that such distances far exceed the unrefueled ferry range of fighter
aircraft in the U.S. inventory. But once we have decided to deploy to a
given location, distance is not the only problem: We must obtain over-
flight rights (to avoid circuitous routings) and arrange access to inter-
mediate bases or tanker support. Moreover, deploying forces must be
prepared for hostilities en route.

The possibility of remote conflicts indicates a need to make the sup-
port elements of our tactical forces as leoan as possile.

FACILITIES

The need to assess and plan for available facilities is especially
important in light of the paucity of well-equipped operating locations
nmr probable conflict locations in some vital ren Figure 4 illu-
trates this problem in Southwest Asia. We have only one assured
operatin site, Diego Garcia, in the area; and it is over 2800 n mi from
northwester Iran, where a U.S. force might first have to meet a Soviet
invasion. Although we have completed contingency access agreements
with several nations in this region, internal political monsi1r1tons
migbt lead any or all of them to deny us ames even to these sites in
the e of actual conflict. Moreover, all the sites are at the edge of
or ouitds the combat radii of most of our current frontline combat air-
craft, md al one of tes nations will seem opue the earrad ge-
ration of U.S. fighter aircraft (Rapt is acquiring F-16e) and thUm

po e uitable aerospace round equipment, support resources, and
so 0061 We must th fee pepa. le deploy quidl with rythingne-essr to set up and condust ambr operations froun auste sites.

'g.neg - -I in the um A su I b0 estegov ap 1 must w- s
UA "an*m , --- dm - m 0 -1 -le 6"d An pow"m) (?m~ -w.d
sad T bj ( .16 s or).
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Te support h Istics of current U.. weepon "Syms hMa
such IpI oymet Very difficult. For example, if the Air Force could
gai scess to an establied Saudi airAs in Dhahran, moving two
F-15 squadrons there would require approximately a week, even using
almost all of the Military Airlift Command's (MAC) fis and
exclusive of the requiremets for fuel and ni tsupplies
Deployment to a barsbam location (such s Chad) would require 50
percent more trmnsport aircraft loads to accommodste the bare-base
set including airfield lihtn@**went housi and other struchure,
a well s additional time to set them up. Under the more realstic
assumption that about a quarter of the MAC fint would be available,
the overall deployment would require slightly lees than two week,
although limited combat operations might begn somewhat sooner, as
F-15s and support personnel arrived. Fig 5 ilhutrates this situation.

30

810

0 M
0 26 o 75 100

Feowdon of MAC fleet available %)
0UD= neossdi hmu U.. Air

lhm med UA Amp mesne

Fi. -Tme hr in"ll elsm of two F-16 suaWbMs
to e Third Word

me os um l .i t d~w i m due a a Iea sp spusuidh mA
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Peacetim readines and strategiss for minimising the reources

deployed to support high eff~ective-sortie rates are critical.

FORCE RATIO
Once operations begin, the very large force the Soviets and their

allie can assemble will almost certainly outnumber our forces In
Europe, the ratio of NATO air defense foraes to enemy ecorts for air-
to-ground attackers will be a function of the day in the war (because
we must deploy so many of our fohes from the United States), the
extent of French, Air Force invleet and the way comaner use
allied multivole aircraft (soc& ea the F-16). Even under the most favor-
able conditions, NATO force will be sbtnilyonu erdduring
the early, critical phase of the war. That numerical inferiorit could be
more extrme in som third world conflicts, particularly in arenasdja-
cent to the Soviet Union, such ns northwestern Iran, where the Soviets
could achiev their obdectives within the range limitations of their
fighter aircraft. In notwetr Iran, for example, the Soviets could
assemble izivasion fore several times larger than the U.S forces avail-
able for rapid deployment against them.

INFRABTRUCTURZ VULNERABILITY
The numerical strength and growing air-to-pound attack capabili-

ties of potential enemy air fores preent a formidable threat to the
inratucture supporting our comatd operations. The threat of sub-

stantial and repeated aiibese attacks-incuing attacs at the begin-
ning of and during d-lyetI probabl the single most important
difference infsuecombat envromns U.S. air forces have almost
akwas en~joyed air supeority over their hase and facilities. That
superiorit is so longer ssund and should not be assumed unques-
tioningl in planning for hiture sombat.

Desge long bhlm the eemys devlopen of a potent pound
attack copoAilty, our currnt aport inrsrcuehmwork-
inrc, and logistics, syomsi xbow*e vulnerable to the demage a

m emattacking Ixecan inflict. Tis vulnerability stems in part
frm amr Ph"W ph sl y* which elusters critica aese it generally
in above-grind, M*rl soft atructures. Although there have been many
initiatives in recent years to reduce this vulneability (by relocating

04T M2. iWTV !! ftbm 9"&""dm-l
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Ssome support equipment to aircraft shelters, for instance), the general
problem posed by the expected continued growth in enemy capability
persists, especially at our collocated operating bae in Europe.

The extensive spcaiainand resulting sine of ourmanene
force also contributes to our ifrastructure's vulnerability. An F-16
wing, for example, inclus 100 support personnel organizd into 23
different -pecialts

It is impossible to know how mu damage an enemy attack would
cause to a typical sirbse. Te dmulated results depicted in ftg. 6
reveal the damage a medium-siod emmy attack (eaturing 10 fighter-
bombers and 10 medium bombers) 10 inflit.' The circles represent
the are within which Warsaw Pact IAN-350 (552 lb) bombs will
knock down the walls of standard N#ATO cder-block buildiUn killi
or juring critical support personneL de tying support resources, and
disrupting sortie Venrat ctivities .

What effect would enem attak ve am our air operations? Fig-
ure 7 shows how soitis gm ns -10 48s dsploed to three
NATO airbases in the FRG, 72 to,* main operating base and 24 each
to two collocated opsrating bae, 4v d. under attacks by War-
saw Pact aicraft on dm 1, 3,5, a,470

Substantial efforis are unde ps 't toughn our bases, but we
believe strongly that the U. e*s p a'tin I tructure's

OM As mumibi a ini Fig& 6 wd 7 vmep~~s wit t TSAR ad ISAMIA
modeb dwouIp &t Pand for the UJA Ak Iae P mo Imutfu, am Doml .
Nuum, As Inamodo te TB MR h, ubwlsawd Cupo.,
R-254-AP. Pobnmey 10L.

'The udIom. dspiced in ft 7 id 6 dt th W--w Pact aftae
b U gd t of scat dime sat -pt -mn (b m t ebam

e atc dsted at nwe to anc A* & 0r 1o to nibms the
eIt o N hate). TM tot m , e Wlu (inml • 1o parot

f d. *t Ffelgse pu ,rd.) ni Ml is& at bdow .
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vabilt to a numerically superior enemy with improving pound
attack capabilities also necessitates a thorough reexamination of ur
wartime logistics. We need to ask what must be done to make the sor-
tie generation proess more resilient and more robust.

SUPPORT DEMAND DYNAMCS
Because they cast doubt on the survial of critica resources, the

growing enemy airbase attack capabilities indicate increasing uneft
tainty about the nature of futur combat envio ens Hostile enemy
actions are only one mouc of uncertaint, however. Recently collected
data indicate that the rates of removal for criical components from
their weapon system and resulting demands on the support system are
highly variable and unrdcal, even in the abncoe of combat action.
The largely unreconize unpredictability of demands for support
resources will further complicate our ability to sustain wartime air
operations.

3WTotal sorties: 1675 Ptecetiu

With attrition
Total sorties: t535 001

bus s ttacks

Total sorties: 1015

100

02 46

?-am" t KA1m as um RMeP M



The demand forecasting uncertainty can be seen in FI. k~ which
displays the demand rates of the converter prwame xressed as
the number of demands per 1000 flying hours, experienced by two sami-
lar F-15 wings since April 1980. The converter progrmmer, a critical
part of the F-15's weapon delivery subsystem procsses data from, the
radar and the fire control computer and generates the analog signals
necessary for using the aircraft's misiles and gun. The demsand rates
of this unit vary widely across periods of time and from ban to bus.
our preliminary Invtiton which has involved other hknprtant
F-15 parts and is now 0ftending to other weapon systems, has revealed
no pattern or identifiable causes, nothing to help predict +%Ae next
quarter's demand rate at either Holioman or Langley AFB. in aM-
tion, this upeitbevariability also apes to plague oler, less

15
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sopisicaedweapon systems and is not solely a c nsene of the
F-15's sopisictfunctional performance and attndn subsystem,
integrtion, nor1mitated, by th enemy's own pefrac dvances

If ecoize, schunpredictable demaods, for support wue certainly
I vokled ADfeatures of the current combat support systemn

presuppose that we can accurately estimate and forecast the frequency
and location of required component removals. Thus, there is generaly
hish confidence that vw readnes spare kWe (WISKs) will satsf
the ned of deployed usit. fying wartime sortie rate; there is also

11 solid support for continuing to strive for wing-end oven squadron-
self-sufficiency, a longtime, goal of the tactical forces. But the magni-
tude of the doend rat variability we have seen so far makes, such a

goal ff1-orale ihu profound structura chenges in the support

Conditoso i t out ong

SUMMARY
The avqwqIai breadh, the empuabditem, and the .ii. of the enemy

threat will have a profound efeton f*Utr operational eionet
confronting the Tactical Air Forces. The Tactia Air Forces must be
able to deployv quckly over long distances, operate In locatons lacing
well-provisoned facilities, and Sustain those operations in the face of
adverse force ratios, airbame attacks, and the inherent uncertaintie in
the demand for support (^e Fig. 9).

Togsther with the continuing constraints on operating budgets and
the increasing scarcity of personnel these new and intensified environ-
mental conditions, should have hor-reaching effects on the way we

paprstofigt m~ho weacualy penss.They should-ale. ase
the o"M610e Md apertgeucsIs we strive for in ow
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were to materiaalstmore slowl than todays pojsctions or if our
current third world base acceas resrictions were somehow overcome,
the basic goas for our Aiture forces would not change. The levels and

combnatonsof these desired capabilities are without question going to
be difficult to achieve and will require now initiatives in almost every
aspect of Air Force business.



IV. IMPIJCATIONS FOR RESOURCE
MANAGEMENT

Developing forces capa"l of mnet fuure threats probably
requires significant changes in the way the U.S Air Force develops and
manages, weapon systems, and suport reources. Thes changes must,
reflect the altered nature of combat settings and conditions. Although
the specific sp are neither obvious nor easy, we believe that the U.S.
Air Force needs to reexamine the emphasis placed on different weapon
system pefrac hrceitc and the oraiainand manage-
mint of its weapon acquisition and combat support processes. Here we
describe several major hypotheses under investigation at Rand concern-
ing both current shorcmig and potential solutions.'

An important consqec of the growth in enemy capabilitis-
especially the Ailt to strike quickly over long distances-has been an

enlrgeentof thecombat arena facing the Taectical, Air Foress. Until
recently, the combat arena was the area, imeatl s urrudng the
enemy target, an aircrafts performance in that are together with ito
efficiency in traveling to the target were regarded s the puimsiy dete-
minant. of combat eflet iveness. Now, Paowepe, we must also tast an

~ seof' basing postur and uaqiort .yftes against the demand, of
HA* combat avenatos. The wartime, threat-including both its
dynamics and uncetainties-will have to play a more prominent role
in the planning and cowduct of logistics operations. Further, wartime

supotailt must; receive more emphasis in the Idevlpment (and
Modifiation of the weapon systems, themselves.

The evolving threat nmakes robubiin and flexW the required
attribues, of future, logistics operations. The operational fomce must
be lean enough to permit rapid 0elyet anW re1pl0 et. but
the sortie generation process must also be productive in mwtee loss-
tiom and resilient in hostile environments. The entire support systess
must be more, flezible in the face of dynamic ad unexpected deinms
Sesthiamg these stringent v equire ment. will requir change in the

compsitin of both the owar combato ore. and the rearward awp
part Inf et wtue The brosad otins of tbose changes are S' go
Altho much work is needed befos their detail we well underssd.

"1 slk SINM es as In MONA& I~ u m L IL Oese
sd* -,I. Css*e We Gmksem,% Repun d* &AO MOMe~e
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Fatur combiat ftm. must be abeto operate in forward areas wit
minimal aport vesorce. This -mmunt

* vrducn the s"m of support elemeo nt dn lreamut
of Wnemeit lelrpr)aforward operating loeations,

* reducing reliance on large amounts of aerospace pound equiP-
ment, and, perhaps,

* stramlining the fligtila. workforce by training and using

These genalists would have to be capabl of lamuching combat sortme
for several different tpe of k aicatb heby enlarging the combat

commndes fiezility in usin his availble bass.. Our ahhsee vul-
nerabilt to attak suasts fAuthor that these, sortie prodaction &Aci-
ties be toqsmed by vaious, mean inicluding canmoufiags and dm'p-
don, and enriched wimprov- attack recovery.

Perhaps mm importantslsps should be tawe to create &capability
for wWidey dispersing criti" combatonms ohmsmts in a period, of ten-
sac ofrtt hwsa comMOLt Flgofcorewe Swt credo a rid and

sod Ia" rappowrt system Tis would sodten, a theter
comm a abiit to use all his resources in responding to am-

-eeds ems and eztuaso needs at some hes, brough on by
eiOhW gnawp atoms or the npeI"bl *dsmands ecribed earlier.
Tne Durasan Dis1iUIon Bysinm is a promising- isea n sti
regard bit the ezpenaips of LM"la~i r ep 'pai capbiltis to

seonves allied comba hse and sopport aets, in the theate of

-pas 0A"deA& I rnduAai adit oonala -

0 1 rM d -'b",e repair faIOR"e in the amer theAMu me imporutn
Wo in *ae dssi cc "~W, ssiw opsassn Thw A"ul not,
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pinpoint support needs and anon alternative mean for matsfying
them It would also need an agile depot repar system, whose "produc-
tion" would be closely coupled to the needs of the operational forces, a
linkage requiring enhanced (and sustained) intertheater transportation
for logistics resources.

T'hese, changes-more austere flightline operations, more base-to-
base interaction, and more depot responsiveness. to combat-generated
demands-will involve many difficult tradsoffe. However, moving in
this direction would result in a more integrated support system with
additional checks against wartime unertainties and fewer lenghy
-pipelinse of parts. It therefore holds the promise not only of provid-
ing the necessary resiliency and flezibility in wartime logistics opera-
tions, but also of doing so without increased costs.

The enagnent of the combat arena also has important conse-
quences for teway the Air Force conduct, weapon system research
and deeomn.Although it is widely acknoledge that the combat
effectivenes of aweao system is a fiuction of not only the air vehi-
cle, but also the basing mods and the copayn Support system,
new developm ents (and major moiiain)rarely reflect that view.
Typically, existing basing and support concepts are accepted as
"givsns,' the dev.,elopgment. challenge being to conceive the best air vehi-
cle within those constraints. However, the evolving threat requires
reasppr'aisal of preaentday basing and support system concepts. T7he
weapon system deelpmntk community should place a high priomit on
identifn and evaluaing tradsoft in alternative opeisting concepts
embodying different basing and supportarng st&

A weapon s*ste' support ch~.sistoephysical and per-
foancs "*riutes dictat the required amount, type, and location
of inpport resures in particular those that must accompany deploy-
in unite--shood also receive adied emphasis in the formal expression
of "astem requirwem issuted to guilde important dodo~ and develop-

m enaciities. The aspects of a weagon system's coeauto and
P-6mstsae Meating to **Aeed n mmeishlty, weight and payload
Semeft overba"o hetsupport cAual 1sies ift requients stabe-
mes In adtidn. sippeftelae pemt we ukafl le

Wpesd&l ad dsvl ioof the opsreianl#- o!slt that wooli mahe them
msalmM. tlm* thes Weshinay hidb of impertet Advanced

luehafa FightW er pw. duea lob"w some, Impen-meuit alog
these, Hines we mugt still vastly improve the articulation of support
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requirements to achieve the necessary flexibility and resilience in logis-
tics operations. For example, the changes in the threat and likely com-
bat environments mean that we must replace the classical definition of
reliability with one that captures meaningful g ons in an
equipment's functional performance-even short of failure--and also
captures an equipment's ta demand for on-site support resources.

Any added emphasis on support-related features in future weapon
seytem requirements statements must be matched by changes in the
validation and verification activities of each stage of the development
process. This means more concerted use of logistics capability ams-
ment models during concept formulation and advanced development.
Even more important, it means a reexamination of how we plan and
conduct both component and full-scale system test and evaluation pro-
grams. Under current practices, we rarely know support-related perfor-
mance levels (and therefore shortfalls) until well after hIgh-rate pro-
duction begins (by which time major design changes are essentially
foreclosed).4

Tho are in need of most attention is probably combat avionics-the
fire control radar, weapons delivery and stores management equipment,
the inertial navigation set, the head-up display, and electronic counter-
measures. Critical to the combat effectivenss of modern fighter air-
craft, these subsystems must perform their individual functions with
incein precision, interdependence, and integration. The problems
posed by the design of each subsystem and the integration of the vari-
ous subsystems into an effective suite are now as geat as the chal-
lenges the air vehicle designers (me.

The avionics development process has not changed with the growing
Simportance of avionics to combat effectiveness, however. Full-scale
development of the avionics suite usually begins well after full-scale
development of the air vehicle itself (in the case of the F-15 radar, for
example, after about a yea's interval). By then, there are generally

ees than two years until high-Pate production begins-not enough time
to mature such a sophisticated and complex suite of equipment. As a
result, all scent fighter aircraft have entered operational service with
avionics component removal rates that seriously constrain sortie pn-
eration capability and force mobility. Those removal rates must
improve greatly if we are to achieve the desired leane in flightline
operai os and mobility in deployl units.

A prmisinal t , beed on vorab outoom of pb iinb al s mbils %werft and comca navigation
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equitment, is to begin the devlpmn of critical avionics mubsysems
bamv the dovelopment program for the air vehicle (as in aireeft tur-
bi enies) 5 An additional d mint cycle aimed at improving
cmpon nk refiability and hnit dipags would ho beome poi"
in the egto- time betm production. Such an additional cycle of tat
and opsaions and sedseign is now being attempted for the 7-15 and
F-16 radm. As put of an original dvelopment program and in con-
inction with the other changes dmcrbd ber, this rsy1oa-% would be
a very important advance in the tratmen. of u tWbly.

BY widmmeig the fous of deeent ativities to encompees both
the air vehicle and a m infasrtur and by incteasing the
importmMOe M!RahNoIn I msawng and achievaabilit ot waesy yistm,
appot reArm-s, such a revamped weqo system acqiton pro-
COM would help amem that Aiure Tatical Air Porm puses the
meessary operatloa capbi it to mA the my thrat

An important findiag of ow research is that an escti a fe for
meetin the challenve posed by the enemy threat and its hikms on
future operating mvsm ks must involve a lap li of the Air
Foam mnourme mm mt commuty. AmbitiMs bs0 to
strengthen the combat port as Im by smi the , y e1emteNO
Pin0, lm er and mei reIl-t and the rearm d, loOgi rmstru
tore - responsive and fle mi mumpon dulr ebda in
the Cmtm mphit.o, ins.- ,
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